Abstract
Introduction

57
The succession of microbial species in the infant gut microbiota is a profound 58 process in early life (1, 2), which coincides with the important development of the 59 immune, metabolic and neurological systems (3) (4) (5) . At this developmental stage, 60 human milk is recognised as the best nourishment for infants (6) whilst the gut microbial diversity increases (14) .
79
The early dominance of bifidobacteria could be important for the maturation of 80 the overall microbial community. In healthy children, the relative abundance of producing bacteria could be a critical step for the gut and immune maturation (18, 19) .
89
The interactions between lactate-producing bacteria (such as bifidobacteria) and 
HMOS (27) and mucins (28).
98
In this study, we investigated the trophic interaction between an HMOS-99 degrader, Bifidobacterium longum subsp. infantis and a butyrogenic non-degrader of 100 human milk carbohydrates. To this end the butyrate-producer Anaerostipes caccae 101 was used as the representative species for the Lachnospiraceae family as it is 102 detected in the early life gut microbiota (2, 29) and is one of the prevalent members 103 of the gut microbiota in human adults (30 and relative abundance (Spearman ρ = -0.38, p < 0.05) (Fig. 1) . On the contrary,
117
Anaerostipes genus (Spearman ρ = 0.56, p < 0.05) and Lachnospiraceae family 118 (Spearman ρ = 0.37, p < 0.05) were present at low abundance early in life and 119 increased in relative abundance in the first 1000 days of life (Fig. 1 The substrate consumption and SCFA production were monitored over time (Fig. 3) .
140
A similar profile was observed between the fermentation of lactose and total HM detected after 11 h in the co-cultures.
168
The low molecular weight HMOS structures in the total HM carbohydrates 169 were determined by ESI-LC-MS for 0 h and 24 h cultures in order to monitor the 170 specific glycan utilisation by these bacteria (Fig. 4) First 1000 days Figure 1 . The occurrence of (A) Bifidobacterium and Anaerostipes genus (B) Bifidobacteriaceae and Lachnospiraceae family in the gut microbiota across age. The plot was generated from a published dataset (32) using R package ggplot2 version 2.2.1. The trend lines represent the smoothed conditional means using local polynomial regression fitting (69).
Time ( (Table S1 ). Figure 3 . B. infantis supported butyrate production of A. caccae. The substrate utilisation and SCFA formation of co-cultures in lactose or total HM carbohydrates. Error bars represent the standard deviation for biological triplicates, except for time point 31 h (n=2) and 48 h (n=1). Amount of 2M NaOH added (ml) 
